Transition of ventricular function and energy efficiency after a primary or staged Fontan procedure.
The transitional changes of the ventricular function at different time points after total cavopulmonary connection (TCPC) were examined. A total of 29 patients were divided into a primary TCPC group and a staged TCPC group. In both groups, phase I was defined as within 2 months after TCPC and phase II as beyond at least a year after TCPC. Changes in ventricular end-diastolic volume (EDV), ventricular end-systolic elastance (Ees), effective arterial elastance (Ea), and ventriculoarterial coupling (Ea/Ees) were evaluated. The results for the primary TCPC group are as follows. Phase I: The EDV decreased (P < 0.05). The Ees and Ea both increased (P < 0.05). Ea/Ees showed a tendency to increase (P = 0.08). Phase II: The EDV decreased (P < 0.05). The Ees increased significantly, and Ea showed no significant change. Ees/Ea showed a tendency to decrease (P = 0.07). The results for the staged TCPC group were as follows. Phase I: The EDV decreased significantly after bidirectional cavopulmonary shunt (BCPS). The Ees showed no significant change after BCPS and TCPC. Although Ea increased after BCPS (P < 0.05), it showed no significant change after TCPC. Ea/Ees showed no significant change. Phase II: The Ees increased (P < 0.05) without significant changes of EDV and Ea. As a result, Ea/Ees showed a tendency to decrease. This study suggested improved ventricular function in both groups. These results suggest hemodynamic adaptation to the Fontan circulation. The deleterious effects on ventricular function caused by the Fontan procedure disappeared within a couple of years. This acute effect can be ameliorated by the staged approach to the Fontan circulation.